Advanced ovarian pregnancy is a quite rare condition. Due to the high maternal and neonatal mortality rates, early and accurate diagnosis is vital. Lack of sufficient data led us to search the literature and compile available data on the topic. A 33-year-old woman presented with acute abdomen at 34 weeks of gestation. She underwent laparotomy, which revealed a live foetus surrounded by an intact amnion membrane located in the left adnexal area. The patient delivered a live female infant. Heavy bleeding from the placenta necessitated salpingo oophorectomy. Histological examination of the removed tissue confirmed the ovarian pregnancy. Because of the substantial risk of adverse outcomes, this condition should be borne in mind, especially in cases presenting with acute abdomen during pregnancy. (J Turkish-German Gynecol Assoc 2013; 14: 246-9) Key words: Abdominal pregnancy, ectopic pregnancy, ovarian pregnancy Received: 06 November, 2012 Accepted: 23 January, 2013 Available Online Date: 10 July, 2013 İkinci ve üçüncü trimester over gebeliği oldukça nadir bir durumdur. Yüksek maternal ve neonatal mortalite oranları nedeniyle erken ve doğru tanı konulması hayat kurtarıcıdır. Karşılaştığımız ender rastlanan olgu ve konu ile ilgili yeterli bilginin bulunmayışı bizi ikinci ve üçüncü trimester over gebeliği hakkındaki literatürü irdelemeye yöneltti. Otuz üç yaşında kadın hasta, gebeliğin otuz dördüncü haftasında akut abdomen bulgularıyla kliniğimize başvurdu. Laparatomide sol adneksial alanda intakt amniotik membran ile çevrili, içinde canlı fetusun bulunduğu ekstrauterin gebelik tespit edildi. Canlı bir kız bebek doğurtuldu. Plasental alandaki şiddetli kanama nedeniyle salpingo ooferektomi yapıldı. Histopatolojik sonuç over gebeliğiyle uyumlu bulundu. Özellikle ilk trimesterden sonra akut batın bulgularıyla başvuran hastalarda, ayırıcı tanıda over gebeliği akılda tutulmalıdır.
Introduction
Ovarian pregnancy is a specific type of non-tubal ectopic pregnancy, presenting with the same symptomatology. The condition is inherently problematic and challenging. First, it is very rare, which makes it hard to be taken into account during differential diagnosis. Second, reaching an accurate diagnosis is not easy and requires a series of exhaustive procedures ending with surgery in the majority of cases. In situations where routine antenatal follow-up cannot be done during the first and second trimester, the diagnosis of ovarian pregnancy is usually missed. Consequently, presumably a rather high, but unfortunately unknown percent of cases remain undiagnosed. These cases are classified under various other terms such as abdominal, rudimanter horn, cornual pregnancy etc. Third, maternal mortality and perinatal mortality rates are considered to be rather high, although there have only been a few figures published specific to the condition due to the facts described above. As a consequence, the overall reflection of all these to our current literature is the scarcity of data on the subject. Hence, early and accurate diagnosis is vital to prevent serious outcomes and to overcome severe complications. Here, we report a case with a live 34-week ovarian pregnancy occurring after spontaneous conception and presenting as an acute emergency. Based on our case, we carried out a literature search and evaluated the risk factors, incidence, symptoms, sonographic findings and management strategy of ovarian pregnancy.
Case Report
A 33-year-old woman gravida 3, para 1 presented to the emergency department with severe abdominal pain, nausea
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and vomiting. The pregnant patient was of low socio-economic status and had not visited any obstetrician for prenatal care. Her past medical history included one ectopic pregnancy and one caesarean section with a healthy birth. There was no history of pelvic inflammatory disease, ovulatory induction or intra uterine device (IUD) use. On physical examination, the abdomen revealed generalised tenderness to palpation in both lower quadrants with guarding and rebound. The foetus was found to be lying in oblique position. Pelvic examination showed a retroverted cervix without dilatation. Her blood pressure was 96/55 mmHg, with a heart rate of 100 bpm. Her complete blood cell count showed a low haemoglobin level of 9.3 g/dL, a slightly elevated white blood cell count of 13.8×10 3 /µL, and a normal platelet count. The patient was immediately taken for ultrasonographic examination and a 34-week old pregnancy in the abdominal cavity was noted away from the uterus. The patient underwent a laparotomy, which revealed a live foetus surrounded by an intact amnion membrane located in the left adnexal area next to the uterus. The uterus was larger than the normal size, the right ovary and tuba were normal in appearance and there was about 500 mL of haemoperitoneum in the abdominal cavity. The patient delivered a girl weighing 1920 gr. The newborn's Apgar scores were 4 and 6 at one and five minutes, respectively. She was in the th percentile, and was intubated immediately after delivery. The baby developed respiratory distress despite the administration of endotracheal surfactant and was followed in intensive care. The placenta was adherent to the left ovary, uterus, left abdominal sidewall and omentum. The left tuba was elongated, the left ovary was large and oedematous and bleeding was seen in some areas. There was significant bleeding from detached portions of the placenta and the attached ovary, and we had to remove the placenta via salpingo oophorectomy in order to provide haemostasis. The patient was transfused with two units of blood during the operation and she was taken to the recovery room in a stable condition. The postoperative period was uneventful; she was discharged on the 5 th postoperative day. The newborn died on the 4 th day in the intensive care unit because of respiratory insufficiency and no other congenital malformation was found on autopsy except for pulmonary hypoplasia. Histological examination of the removed tissue confirmed the ovarian pregnancy.
Discussion
The present case is a rare example of an advanced ovarian pregnancy occurring after spontaneous conception. Although the focus of this review is ovarian pregnancy, some of the figures given below are related to other types of abdominal pregnancies. Due to the scarcity of data specific to ovarian pregnancy, and because all different types present with same symptoms and require the same treatment approach, we believe that these figures could be of help in reaching an overall impression on ovarian pregnancy also. Ectopic pregnancy represents about 1-2% of all pregnancies with 95% occurring in the fallopian tube. Abdominal pregnancies represent just 1% of ectopic pregnancies; ovarian pregnancy accounts for 0.5-3% of all ectopic pregnancies. The overall incidence ranges from 1 in 2100 to 1 in 7000 pregnancies (1) (2) (3) . To the best of our knowledge, only 11 cases of advanced ovarian pregnancy have been previously reported based on a literature search carried out on PUBMED for the period from 1948 to 2013 (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . The pathogenic mechanism is thought to be fertilisation occurring outside the tube, followed by implantation within the ovary or the failure of follicular extrusion (15, 16) . Due to the extreme rarity of ovarian pregnancy, the risk factors are not as well established as in tubal pregnancy. Possible risk factors in the literature include previous ectopic pregnancy, pelvic inflammatory disease, IUD use, endometriosis, previous abdominal surgery, uterine anomalies and assisted reproductive techniques (ART) (15) (16) (17) (18) (19) . In a series of 49 cases where ovarian pregnancy was confirmed, the most common risk factors were found to be previous abdominal surgery for 19 cases and endometriosis for 16 cases. Four patients had a history of pelvic inflammatory disease, and only 2 patients had used an IUD. Huge uterine myoma was found in 2 cases, bicornuate uterus was found in 1 case, and arcuate uterus was found in 1 case (20) . Our patient had ectopic pregnancy and caesarean section as risk factors. According to the above-mentioned study the most common complaints are abdominal pain (42.9%) and vaginal bleeding (28.6%) (20) . The pain is generally nonspecific during early gestation and becomes worse as the pregnancy advances, sometimes culminating in cases of acute abdomen due to rupture of the gestational sac and placental disruption, resulting in haemoperitoneum. In the same study, interestingly, five asymptomatic patients were incidentally discovered to have an ovarian pregnancy during post-in vitro fertilisation (IVF) monitoring. The relation with ART was later supported by Ngu et al. (21) , who reported that 28.5% of ovarian pregnancies were associated with IVF, indicating the high risk of ovarian pregnancy among women who undergo ART. The diagnosis of advanced ovarian pregnancy is very challenging. History and physical examination are inconclusive. It is easier to reach a diagnosis during the first trimester using high resolution transvaginal ultrasound, making quantitative measurements of b-human chorionic gonadotropin (HCG) levels and performing laparoscopy; hence, an early diagnosis of an ovarian pregnancy is proposed to be more feasible, as Dr. Huang also concluded in his case report (4) . However, as the pregnancy grows, without any suspicion and meticulous examination, a diagnosis of advanced ovarian pregnancy probably can be missed easily. Some authors even argue that ovarian pregnancy is unlikely to be diagnosed preoperatively due to its rarity, a lack of typical presenting symptoms, and a lack of known risk factors (20) . Ultrasonography is the most often used non-invasive diagnostic imaging method in pregnancy. Echographic evidence of a nongravid uterus alongside a foetus is diagnostic in extrauterine pregnancy. Actually, a preoperative diagnosis of advanced abdominal pregnancy is usually missed, with only 45% of cases being diagnosed preoperatively (22) . Observing the entire uter-J Turkish-German Gynecol Assoc 2013; 14: 246-9 ine wall encapsulating the pregnancy and placenta confirms the intrauterine pregnancy. If ultrasonography shows no uterine wall surrounding the foetus, and if foetal parts are very close to the abdominal wall, then the suspected diagnosis would be extrauterine pregnancy. The possibility of extrauterine pregnancy should be strongly suspected, especially in cases of bleeding or non-labour abdominal pain during the third trimester. In addition to these, painful foetal movements, abnormal foetal lie, foetal demise, abdominal mass palpated apart from the foetus, an unusual echographic appearance of placenta, oligohydramnios, the presence of maternal intraperitoneal fluid, and induction failure are all suggestive of abdominal pregnancy; however, neither is accepted to be pathognomonic for ovarian pregnancy (22, 23) . Laparotomy findings being at hand, the diagnosis of ovarian pregnancy needs to be confirmed through histopathological work up. Histopathological diagnosis is based upon the worldwide accepted criteria proposed by Spiegelberg, which are as follows: fallopian tubes including fimbria must be intact and separate from the ovary; the pregnancy must occupy the normal position of the ovary; the ovary must be attached to the uterus through the utero-ovarian ligament and there must be ovarian tissue attached to the pregnancy in the specimen. In our case, the final histopathological diagnosis was based on the Spiegelberg criteria (Figure 1 ). Once the diagnosis is made, the subsequent steps also continue to be challenging with advanced ovarian/abdominal pregnancy. No absolute consensus exists with regard to the management of abdominal pregnancies. In view of the high maternal mortality and foetal mortality and morbidity, progressive oligohydramnios, a high incidence of malformations, and foetal growth restriction due to placental insufficiency, the majority of investigators agree that abdominal pregnancy should be terminated as soon as it is diagnosed and that the procedure should include complete removal of the foetus and placenta. On the other hand, there are numerous reports of advanced extrauterine pregnancies ending with a viable foetus and a healthy mother. Since the diagnosis is frequently missed preoperatively and adverse foetal and maternal outcomes do not necessarily occur in association with the continuation of pregnancy, one could argue that the termination of an advanced extrauterine pregnancy upon antenatal diagnosis might not be warranted. However, these cases should be followed-up very carefully in order to prevent adverse outcomes (24) . In fact, advanced ovarian pregnancy is diagnosed upon laparotomy in the majority of the cases. The most life-threatening complication of operation is bleeding from the implantation site of the placenta. The most controversial issue in advanced ovarian/abdominal pregnancy during laparotomy is whether or not to remove the placenta. Blood supply to the abnormally implanted placenta is diffuse and the origin is often unidentifiable; consequently, attempts to remove the placenta can provoke bleeding. A placenta left in situ might be resorbed spontaneously, but if it does not, the risk of infection, necrosis, and the need for a second surgery is considerable. Most authors agree that the placenta should be removed provided its blood supply is identified and can be ligated without damaging other organs (22) . In cases where placental implantation has occurred in vascular areas such as the mesentery and vital organs, it has been recommended that the placenta should be left in situ, as surgical excision can result in uncontrollable and life-threatening haemorrhage. If the blood supply cannot be identified, the placenta should be left in place and the patient should be followed-up for paralytic ileus, peritonitis, sepsis, or the formation of abscesses and pre-eclampsia (25) . Methotrexate treatment has been proven to be of little value in cases of advanced abdominal pregnancies. When destruction occurs too quickly upon methotrexate treatment, the risk of sepsis and death ensues due to the formation of large amounts of necrotic tissue. This might be avoided by using methotrexate judiciously with the administration of lower doses with less frequent intervals; thereby allowing the slow resorption of the placenta left in the abdominal cavity (26) . In the present case, emergency laparotomy was performed because of acute abdomen. The foetus was delivered, and the placenta had to be removed via salpingo-oophorectomy due to heavy bleeding. For the newborn, it is important to rule out congenital malformations. Foetal malformations associated with advanced abdominal pregnancy are as high as 40% and only 50% of these babies survive up to one week post-delivery (23, 27) . Pulmonary hypoplasia, pressure deformities, and foetal growth restriction due to placental insufficiency are the most eminent causes leading to neonatal complications. Typical deformities include limb defects, facial and cranial asymmetry, joint abnormalities and central nervous malformation (28) . These pregnancies usually do not extend to 37 weeks and usually end up with foetal loss (29) . In our case, the newborn died of severe respiratory insufficiency, and pulmonary hypoplasia was found on autopsy. Our case presented as acute abdomen. All of the subsequent procedures were performed under emergency conditions and we were not able to take any ultrasound or intraoperative pictures. This is a weak point of our study. The diagnosis of advanced ovarian pregnancy is difficult, and treatment is based on surgical approaches. This review describes a very rare case of advanced ovarian pregnancy in a patient with intra-abdominal haemorrhage and acute abdomen resulting in a live birth, together with a literature review of the topic. In patients with advanced gestational age and abnormal foetus lie, it is important to bear in mind that this may be an abdominal/ovarian pregnancy and the surgeon should be prepared to face various complications during the surgery, such as massive haemorrhage, disseminated intravascular coagulation, pulmonary oedema, bowel perforation, and sepsis. Considerable adverse outcomes are also relevant for the newborn baby. Therefore, the aim of this review was for clinicians to consider abdominal ovarian pregnancy as a differential diagnosis and prepare to manage the patient with a multidisciplinary surgical team, along with the assurance of sufficient blood, and the presence of a newborn intensive care unit; these factors would reduce the high maternal and neonatal mortality rate. 
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